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The numerical treatment of partial differential equationswithmeshfree discretiza-
tion techniques has been a very active research area in recent years. While the
fundamental theory of meshfree methods has been developed and considerable
advances of the various methods have been made, many challenges in the math-
ematical analysis and practical implementation of meshfree methods remain.
Meshfree methods, particle methods, and generalized finite element meth-
ods have undergone substantial development since the mid 1990s. The growing
interest in these methods is in part due to the fact that they are very flexible nu-
merical tools and can be interpreted in a number of ways. For instance, meshfree
methods can be viewed as a natural extension of classical finite element and fi-
nite difference methods to scattered node configurations with no fixed connectiv-
ity. Furthermore, meshfree methods have some advantageous features which are
especially attractive when dealing with multiscale phenomena: A-priori knowl-
edge about particular local behavior of the solution can be introduced easily in
the meshfree approximation space, and an enrichment of a coarse scale approxi-
mation with fine scale information is possible in a seamless fashion. The imple-
mentation of meshfree methods and their parallelization however requires spe-
cial attention, for instance with respect to numerical integration.
This symposium aims to promote collaboration among engineers, mathemati-
cians, and computer scientists and industrial researchers to address the develop-
ment, mathematical analysis, and application of meshfree and particle methods
especially to multiscale phenomena. While contributions in all aspects of mesh-
free methods are invited, some of the key topics to be featured are
• Coupling of meshfree methods, finite element methods, particle methods,
and finite difference methods
• Coupling of multiple scales, e.g. continuum models to discrete models
• Application of meshfree, generalized/extended finite element methods
• Parallel computation in meshfree methods
• Mathematical theory of meshfree, generalized finite element, and particle
methods
• Fast and stable domain integration methods
• Enhanced treatment of boundary conditions
• Identification and characterization of problems where meshfree methods
have clear advantage over classical approaches
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charts and laptops running Windows XP, MS Office, Acrobat-Reader in the con-
ference rooms.
Computing facilities are located on the second floor of the university club. Net-
work access (WLAN) for reading email etc. is available throughout the univer-
sity club. Each participant has a personlized account for the university network.
Please refer to the separate flyer for detailed information about the login proce-
dure.
Social activities
• Sunday September 17: Ice-breaker at the at the historical micro-brewery
“Boennsch” (Sterntorbrücke 4, close to the Friedensplatz) (cash-bar).
• Tuesday September 18: Visit of the arithmeum, a museum of mechanical
calculating machines, see http://www.arithmeum.uni-bonn.de, starting at
18:15, meeting point is the university club at 18:00.
• Wednesday September 19: Reception by the mayor of Bonn at the “Altes
Rathaus am Markt”, starting at 18:15, meeting point is the university club
at 18:00.
• Wednesday September 19: Conference dinner at the restaurant “Zum Ge-
quetschten”, Sternstrasse 78, starting at 19:00. Please bring your dinner
ticket with you!
Program Committee
• Prof. Ivo Babuška (University of Texas, Austin, USA)
• Prof. Ted Belytschko (Northwestern University, USA)
• Prof. Michael Griebel (Universität Bonn, Germany)
• Prof. Antonio Huerta (Universitat Politècnica de Catalunya, Spain)
• Prof. Wing Kam Liu (Northwestern University, USA)
• Prof. Harry Yserentant (Technische Universität Berlin, Germany)
Local Organizers
• Prof. Michael Griebel
• Dr. Marc Alexander Schweitzer
• Konstantin Fackeldey
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Kernel Elements.
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Mon 17:30–18:00, Room A, P. Chatelain, M. Bergdorf, P. Koumoutsakos. Large
Scale, Multiresolution Simulations using remeshed particle methods.
Mon 17:30–18:00, Room B, I. Y. Kolesnicov. Lagrangian Multiscale Nonpolynomial
Field and Geometrical Approximations in the FEM-Isoparametric Environment.
Tue 8:45–9:30, Room A, W. Hackbusch. Efficient convolution with the Newton po-
tential in d dimensions.
Tue 9:30–10:15, Room A, J. Xu. Multilevel iterative methods with applications to
generalized finite element methods and multiscale modelings.
Tue 10:15–11:00, Room A, R. E. Bank. Convergence Analysis of a Domain Decompo-
sition Paradigm.
Tue 11:30–12:15, Room A, W. K. Liu, R. Tian, C. McVeigh, A. To. Multireso-
lution mechanics, parallel implementation, and large-scale multiscale simulation of
Nano/Micro-Structured Materials.
Tue 12:15–13:00, Room A, H. Noguchi, Z. Zhang. Interface tracking in meshfree
methods and its application.
Tue 14:30–15:00, Room A, R. Lehoucq, S. Silling. Force Flux and the Peridynamic
Stress Tensor.
Tue 14:30–15:00, Room B, M. Randrianarivony, G. Brunnett. Preparation of CAD
and molecular surfaces for mesh-free solvers.
Tue 15:00–15:30, Room A, R. Avila, A. Pérez-López˙A pressure correction approach
coupled with the MLPG method for the solution of the Navier-Stokes equations.
Tue 15:00–15:30, Room B, M. Suciu. About the Study of the Cylindric Spring with an
Horizontal Concentrated Load by Transfer-Matrix Method.
Tue 15:30–16:00, Room A, A. G. Kolpakov. Network Approximation and FEM.
Tue 15:30–16:00, Room B, O. V. Diyankov. Fuzzy Grid Method for Numerical Solu-
tion of PDE.
Wed 8:45–9:30, Room A, I. Babuška, U. Banerjee, J. E. Osborn. Effect of quadrature
on Generalized Finite Element Method.
Wed 9:30–10:15, Room A, J. Bonet, Y. Vidal, J. Feldman, A. Huerta. Recent ad-
vances in SPH simulation of fluid and solid dynamics.
Wed 10:15–11:00, Room A, S. Rosswog. MAGMA: A 3D Lagrangian magneto-
hydrodynamics code.
Wed 11:30–12:00, RoomA, J. Kuhnert. Finite Pointset Method (FPM): Meshfree Flow
Solver in Continuum Mechanics.
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Wed 11:30–12:00, Room B, N. Mai-Duy, T. Tran-Cong. A meshless technique based
on integrated radial basis function networks for elliptic partial differential equations.
Wed 12:00–12:30, Room A, M. Prakash, P. W. Cleary. SPH Simulation of Blending
and Mixing.
Wed 12:30–13:00, Room A, X. Nogueira, L. Cueto-Felgueroso, I. Colominas,
F. Navarrina, M. Casteleiro. A high order finite volume method using multires-
olution reproducing kernels.
Wed 12:30–13:00, Room B, G. Aryassov, A. Petritshenko. On Development of the
Improved Method of Finite Differences.
Wed 14:30–15:15, Room A, J. Orkisz,S. Milewski. Higher order a’ posteriori error
estimation in the Meshless Finite Difference Method.
Wed 15:15–16:00, Room A, A. Huerta, N. Pares, P. Diez. Bounds for outputs using
flux-free error estimators.
Wed 16:30–17:00, Room A, B. Seibold. Solving Conservation Laws by Particle Man-
agement.
Wed 16:30–17:00, Room B, L. M. J. S. Dinis, R. M. Natal Jorge, J. Belinha. The
Natural Neighbour Point Interpolation Method.
Wed 17:00–17:30, Room A, K. Arora, N. K. S. Rajan, S. M. Deshpande. Kinetic
Least Squares Meshless Method using Eigendirections.
Wed 17:00–17:30, Room B, P. Joyot, F. Chinesta, P. Villon, B. Khoshnoudirad.
Mixed MLS/Hermite MLS approximation for discretizing equations encountered in
beam and plate models.
Thu 9:30–10:15, Room A, M. A. Schweitzer. TBA.
Thu 10:15–11:00, Room A, M. Kirkilionis. Numerical Simulation of Cellular Trans-
port and Reaction Systems with Generalised Meshfree Finite Element Discretisations.
Thu 11:30–12:15, Room A, G. E. Fasshauer. On Implicit Radial Basis Function
Smoothing for Operator Newton Methods.
Thu 12:15–13:00, Room A, H. Wendland. Hybrid Discretization Methods for Aeroe-
lastic Problems.
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3.5 A meshless technique based on integrated radial basis func-
tion networks for elliptic partial differential equations
Wed 11:30–12:00, Room B
N. Mai-Duy∗ T. Tran-Cong
University of Southern Queensland, Toowoomba, QLD 4350, Australia
maiduy@usq.edu.au
This paper presents a global meshless technique based on integrated radial
basis function networks (RBFNs) for solving second- and fourth-order elliptic
partial differential equations (PDEs). RBFNs are known to have the property of
universal approximation, i.e. they are able to approximate any continuous func-
tion to any degree of accuracy. An important feature of RBFNs is that the net-
works rely on the set of points, which may be randomly distributed, to represent
the approximate function and its derivatives. The present technique employs
integrated RBFNs to approximate the field variable and point collocation to dis-
cretize the PDE. The use of integration to construct the RBF approximations has
several advantages over the use of conventional differentiation: (i) to avoid the re-
duction of convergence rate caused by differentiation, and (ii) to provide a more
effective way to incorporate normal derivative boundary conditions. The tech-
nique is applied to the solution of several linear and nonlinear elliptic problems.
Both structured and unstructured points are employed to discretize the problem
domain. Numerical results show that the present technique yields a high level of
accuracy.
Keywords:
Radial basis functions, Meshless discretization, Integral collocation formulation,
Multiple boundary conditions, High-order PDEs.
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